Chronic hypoxia-induced alterations of key enzymes of glucose oxidative metabolism in developing mouse liver are mTOR dependent.
Hypoxia is a potent regulator of gene expression and cellular energy metabolism and known to interfere with post-natal growth and development. Although hypoxia can induce adaptive changes in the developing liver, the mechanisms underlying these changes are poorly understood. To elucidate some of the adaptive changes chronic hypoxia induces in the developing liver, we studied the expression of the genes of mammalian target of rapamycin (mTOR) signaling and glucose metabolism, undertook proteomic examination with 2D gel-MS/MS of electron transport chain, and determined activities and protein expression of several key regulatory enzymes of glucose oxidative metabolism. To gain insight into the molecular mechanism underlying hypoxia-induced liver metabolic adaptation, we treated a subset of mice with rapamycin (0.5 mg/kg/day) to inhibit mTOR postnatally. Rapamycin-treated mice showed lower birth weight, lower body weight, and liver growth retardation in a pattern similar to that observed in the hypoxic mice at P30. Rapamycin treatment led to differential impact on the cytoplasmic and mitochondrial pathways of glucose metabolism. Our results suggest a decrease in mTOR activity as part of the mechanisms underlying hypoxia-induced changes in the activities of glycolytic and TCA cycle enzymes in liver. Chronic postnatal hypoxia induces mTOR-dependent differential effects on liver glycolytic and TCA cycle enzymes and as such should be studied further as they have pathophysiological implications in hepatic diseases and conditions in which hypoxia plays a role.